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WIND TUNNEL INVESTIGATION OF AN OBLIQUE W r ING TRANSPORT MODEL 
AT MACII NUMBERS BETWEEN 4. C AND 1.4 

By R, L, Black, J, K. Beamish, and W, K, Alexander 
Convair Division of General Dynamics 


SUMMARY 


Models of three- practical oblique-wing transport configurations were tested in the 
NASA Ames 11-foot wind tunnel. The three configurations used a common forward 
fuselage, wing, and support system but employed different aft fuselage sections simu- 
lating alternate propulsion system installations. These included an integrated propul- 
sion system, pylon-mounted nacelles, and clean (no propulsion system), configuration. 
The tests were conducted over a Mach number range from 0.6 to 1,4 and at sweep 
angles from 0 to 60 degrees. The nominal unit Reynolds number was 1.83 million 
per meter (6 million per foot)-and the angle of. at tack range was -3 to +6 degrees. 

The models were mounted in the tunnel by means of a lower blade support system. 

The interference effects of this lower blade and the flow' inclination w'ere determined 

by using an image blade s ystem and testin g the configuration in both the upright and 
inverted positions. 


The reduced aerodynamic data, corrected to account for internal flow and base, 
pressure effects where appropriate, were received from NASA on magnetic- tape. At 
General Dynamics, the data were tabulated and plotted, the aerodynamic tares (lower 
blade and flow' inclination effects) were determined, and the tares were applied to the 
performance data. The performance data, corrected for aerodynamic tares, are in- 
cluded in Section I of this report in-plotted form. The tares are also included in both 
tabulated and plotted form. 


W'ing deflection measurements were obtained by the use- of analytical stereophoto- 

grammetic procedures. The wing deflection data are presented in plotted and tabulated 
form in Section II. 


INTRODUCTION 


The objective of the test program described herein was to acquire aerodynamic and 
aeroelastic data for use in evaluating the performance characteristics of an oblique 
wmg mounted on three different fuselage configurations characteristic of different 
P opu sion system installations. These included an integrated system, a pod-pylon 
arrangement, and a reference clean configuration. The program was part of a 
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conlimihiB effort on-obllquo wing concepts by Uio Ames Hosoarch Center. This report 

‘ZZ: 1 T ° f U, ° '*'« «««>«“• deflection and the petTotXee 

wasus^ interference-effects of U,e wind tunnel model support system that 

FcbJlrv 137r S nZ d !‘ CI<!d *r.r a” 08 u * ky n ' foot mltav * » lan ' vtnd *>*■* 

<6 million n 1 f ? m were obtained at a Reynolds number of 1. 83 million per meter 

varied from « £?. debtees "“ b " ”"** ° f # -® # ‘° 1 ‘ ,0 - ** " d '« — «P «• 

To support Uie model in the tunnel without extensive modifications to the aft fuselane 
and propulsion system, a primary blade support located at the lower rear of the modef 

llustrat C * A ph0t °" raph 01 thc installation is shown in Figure 1 and a detailed 

ni t 18 PreS T Bgm '° 2 - To evaluate the aerodynamic effect of the sup- 

" an ™*8o,' or dummy, strut was installed and the model was tested both upright 
and inverted, with anwithout the image strut. Tins resulted in the documentation of 
both lower blade and flow inclination effects. The performance data were then cor- 
rected to account-for these effects on the integrated propulsion system fuselage and 
the Uean, no propulsion system, configurations; No tares were obtained fo/tlie 
pod/pylon propulsion system fuselage configuration. 

The aerodynamic twist and hence the spanwise loading of an oblique wing is a direct 

sh. pe of Uic model wmg wllilc.undcr aerodynamic load in the wing Uumel was determined 
simultaneous y with the force measurements. This was accomplished ustag a slere” 
pholotrammetrle technique, in winch stereo pairs of.negatlves were analyzed and the 

* PCS of the aeroclastic surface (wing) were computed relative to the rigid model 
components (fuselage). 8 Mcl 


N OMENC LATURE- 

The data are presented in the stability axis system. 

Symbol Definition 

b wing span, 144. 539 cm (56. 905 in. ) 

c wing chord 

c rool will S root chord, 1 7.226L cm (6. 782 in. ) 

C D drag coefficient, drag/qS 

C £ rolling moment coefficient, rolling momcnt/qSb 

C L lift coefficient, lift/qS 
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Symbol 


Definition 


L/D 

M, MACII 

q 

He/jC 

s 

o', ALPHA 
/?, BETA 
A, SWEEP 


pitching moment coefficient, pitching moment/qSc root 

yawing moment coefficient, yawing moment/qSb 

side force coefficient, side force/qS 

lift-to-drag ratio 

free-stream Mach number 

free- stream dynamic pressure 

unit Reynolds number, million per foot 

wing area, 1550,55 cm 2 (240,336 in, 2 ) 

angle of attack 

angle- of sideslip 

angle between a line perpendicular to the body longitudinal 
axis and. the 0,40 chord line of the wing, measured in a 
horizontal plane 


TEST FACILITY 


is a variable' de^ 0 "^^ 7 ** Am ° 8 U " by - U " foot \Vind Tunnel, which 

ttuo flovih k u n ’ " rc ! urn * continu °us flow tunnel. It has an adjustable nozzle 
( J 1c walls) ana a slotted test section to permit transonic testing over a Mach 
number range continuously variable from 0.4 to 1 . 4 . 


MODEL DESCRIPTION 

The model consisted of an extended span planform .wing mounted on three different 
age . ^figurations.. The fuselage configurations consisted of a common long s,cn- 
... f J >1 ^ bod > (c°nt«umng the balance and wing pivot point), coupled with three different 
; eibodj contigurations: 1) the integrated fuselage had an afterbody with two integral 

7*™' nBUrC8 3 and 45 2) 11,0 l )0 ^/pylon fuselage had an afterbody 
. , , ; pylon-mounted engine pod on each side of the fuselage, Figure 5- 3) ‘ 

the clean fuselage had a faired afterbody with no propulsion system, ^ure 0. All 

1 “^r il ! ,0nS 77 d08iBncd 10 havo th0 « une distribution at Mach number 

for use°whh S "T* 10 Pani ° VOlllcal and hori/ontaI ta fl configuration was available 
oi use with any fuselage configuration. Pertinent dimensions of each fuselage config- 
uration are shown in. Figures 1, n, and 6. 

The wing was pivoted in the horizontal plane about the 0.40 root chord point (right 
,Un ' 1 " h ' e l’™" 1 <» o*»ta oblique unglou of 0, 25, 115, -IS, 50, 55, 00 dofiroosl 


3 












The wing was unsymmctrleal about the root chord In the vortical plane with differ- 
ent amounts of spnmviso pre-bond built into the right- and left-hand panels. The ex- 

t ° ,r ‘J » nt0 !i m had cm ' vdd l0:id, - 11K and lraUln 8 ‘’‘te 08 "■“!> a straight 40-pereent 
Choid lino. Wing dimensions, rigging, and airfoil descriptions are shown In n ,n„-„ 7 


SECTION I - AERODYNA MICS 


Testing and Procedure 

The model was mounted in the tunnel, by means of an off-set blade arrangement as 
shoun in Figures 1 and 2. It was designed so as to be mounted upright or inverted on 
the strut with or without an image (dummy) offset smut attached. The slrut(s) supported 
e Ames —inch MK XII Task internal six-component strain gage balance, from which 
die force and moment data were obtained. The moment reference center was located at 

^^H P T P °^V^ t ^ na ' 11S? <0,4c ™ot> andon the balance center line (W.L. 2.G25 
. ) veibcallj. Details of the model configurations are shown in Figures 3 through 7. 

Ihe measured balance data were adjusted to account for the effects of model base 
pressure and duct (nacelle) internal flow on.applicable configurations. A flexible seal 
was installed between the model and strut (a), to prevent significant air-flow from occur- 
ring in tlie balance cavity, as shown hi Figure 2. 

The testing reported herein was conducted at a Reynolds. number of 1. 83 million 
per. meter (G million per foot). The model angle of attack range, selected to define 
maximum Ufc-to-drag ratio, was nominally -3 to +6 degrees. Six-component force 

an 1 “° data Wcre obtained for thc a t oblique angles of 0, 25, 35, 45, 50, 55, 
an c egrees*. Thc Mach numbers investigated were 0.60, 0.70, 0.80, 0.90, 0 95 

0. 98, 1. 05, 1. 10, 1. 15,1. 20, and 1.40. The combinations of Mach/sweep angle’ 
tested on each configuration arc shown in Table 1. Ollier test data obtained during 
the program wore not concerned with the determination of thc aerodynamic inter- 
ference effects and so are omitted from this report. 


U ata reduction 

* 

The Pertinent data as recorded during thc test were reduced to engineering units at 
Ames; that is, all standard corrections such as the effects due to model weight, air- 
oad deflections, base pressures, and internal drag (when applicable) were applied to 
thc computed data_prior to transmittal to Convair, 

Fb om the Amos-supplied maptoUc tape data, Convair determined (he additional 
corrections that wore lo be applied to the data. These accounted for Utc effects due to 
tunnel flow attRulnrity and the model support strut. These are referred to as flow i„- 
cltnauon (!) tares and lower bit, do (Lii) tares. Combined, they formed thc aerodynamic 
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l^igure ]. Model Insinuation, Integrated Fuselage Configuration 
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Figure 3. Integrated Fuselage Configuration 
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Figure 4. Integrated Fuselage Configuration 
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Figure 5. Pod/Pylon Fuselage Configuration 
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interference (t) teres* The equations used in the determination of these tex’es are 
given below, 

At each value of lift coefficient (wind axes) the interference-free date is: 

a 55 a (A) + Aa T c l a c t (A) + AC £ 

C D = C d (A) * AC Dt C n = C n (A) + AC nr 

~ C m (A) + AC ni(j . Cy ” Cy(A) + ACy^ 

where the letters in parentheses refer to data from support configurations as shown 
in Figure 8, 



With the interference teres defined as: 


Atv r = Aa-j + Aa Ln 


ac Dt = ac D][ + ac Dlb 


AC_ - AC,.,. + AC 


'm 


mi 


'mLB 


ac £ t = ac j?i 4 ac^ L13 

Ac n T = AC ni + AC,_^ r 
AC Yt = AC Yl + ACy LB 


12 





Tlie corrections for flow inclination (Aj) are: 


Aaj « 1/2 [<v(D) - cv(C)J 

ac Di - 1/2 [c d (D) - c D <eg 

* C »'I = 1/2 - C m (C)] 


1/2 [C*(D)-C*(C)] 
AC ni = 1/2 [C n < D) - C n (C)] 
AC Yi = 1/2 [C y (D) - C Y (C)] 


And the lower blade corrections (A BB ) are 


Aa LB = ®( B V--A(D) 
AC Dlb = C D< B > “ C d (D) 
AC m LB =C m( B )-C m (D) 


AC *LB = C i (B) - C 1!< D > 
AC n L B = C n< B > “ C n< D >‘ 
AC Y LB = C y (R) “ C Y (D) 


rtms wm!Thp CC ’ SS !°w ° bUliUinS ter fcrcnce-free data then, was to make four- identical 
could not be made with the resulting lift cocL* 

necessaij to linearly interpolate (or extrapolate) between data points. Noting that the" 
Ur«X^,t^T tt0, “ " Cr<! U ' C " tatC1 ' POl, "° d ,0 “* < A > ™ O’-temauoe’data, 


Should bo used wlth^serMiui^ ^ ^ SUSC ° phble to i,uUvidual interpretation and 


Results and Discussion 

The results are presented in three baste croups ot data : 1 ) tore data runs •>, aero 
dynamic tares data, and CD performance data runs. Within those groups, ‘he da to are 
nesen e a configuration, Marti number and whig sweep angle. A siunmarv of die 
aciodyuanuo tares, and performance data is presented in Table 1. 

W a C * • “ nd "Mterson, c. Jr. , An Kvaluution of Sinrle and 

D to \n 6to 's’ 01 ' 1 , T‘ S 10 0! ’ ,ain Unn,odiri « l l»'--.-rem,ee-lYee Wind Tunnel 
Data. AUA 6th Aerodynamle Testing Conference, Albuquerque, N. M. , MavelnaVl. 
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Table 1 , Data Summary 


Swvt'p 

t'onfi pint tUm Aniiti* 
lnk>t;rabul nir.ot.i|ii* (P~ 


Maili Numhor 
0. 98 


[IV rf. Kuh/Mi;, No, | 

Jl* fJ: J L un ' * 'HI* NoJi 4fl 


InU tfrrt fed l u>v 1 1 & “ " 0 “ 

with AlU<rnaU‘ Hum 

Flow jc" ~ 


t/lran Fusel ;i£t' 


240/12<; 

721/70 


Poti 'Pylon Mist' 1.1^0 Q I ' 
4~1 

_ ' f.ft" 

VUnuOff: AH On 

bit. l ust*. Fiji. 9 

Flr.m Mist*. 


70 h.» 
7U3 42 
72/87 
732/44 
7ft /wo 
70;./47 
ti l / nil 
_707/T*o 
82/97 " 
J 35/54 

8 it/ 1 02 
71 1 /ft!* 
9‘i '108 

Tds/i ift 
703-12 ^ 
102/110 
_707/M 
98 / 120 
711/50 


242/128 

723/7;’ 

230/129 

724/73 

230 '133 

727/97 

202 nY 

25011! 


77 '92 
734/19 
Oft/ 9 1 
708 51 
81 '98 
730 '55 
84/103 
7 12.00 


00/ 9; » 
709/52 
«0 99 
737/50 
85/104 
7 ) 3 Ail 
!M / 109 
717/00 


79 'loo 
738 '57 

80 '1 05 

71 1 )•' 
93/110 
718/07 


87/100 

715/03 


103/1 1 7 104 Ms 105* 

^Ttid/ftl . 709 :,J 710 

99/121 

.713 01 


237/130 238 131 239 '139 

<2 1 71 7 It 75 720 TO 

231/131 232 135 

742 7.K 72s 79 


101 '123 
710 04 _ 
97 *1*2 4 
719 08 


'l I I 250. 1 15 
Ms 


233 130 
729 Ami 


*5! 149 251/150 


The tares data runs, Figures 10 through 39, are the data as received from hues 
(plus t Interpolated or extrapolated data points) that were used in the computations of ihc 
aerodynamic tares. Ute three runs rc„uired determine the tares aj plotted tc^er, 

Umo~Sr 1C "Tf ?.7 1 ' 1 ' iK1 ' VCS 40 Uln>,, R h 82 > »rc numbered as runs 701 
f”": , f . , ° “ identification. litms 731 through 713 are tares that wore ob- 
. nod ihtougl, interpolation; tliercfore. data points arc not symbolized. All the tares 
data ate listed In Table 2. and arc numbered as corresponding nuts 701 through 74 3. 

Figures 83 through 151 contain the portormtmec data. For the integrated and clean 

e o W,™ 13 ' ! 7 0,1 ‘' ,,Ch 1),0, "• " S f ™»> Antes and as adjusted for 

d . rtra t,T CC ,arcs • t '° 1 ' 1110 fnaolage runs, only the unadjusted 

' U, Z !a „7“ "° U,rc8 dma “« Available for adjustment. These data , along 
poses mil/ SUTO a ’ ar ° tochKW 1,1 lhls r8 ix>rt for doeumcnlatton 

l, .Stan/'! 0 i " k ' irr ‘' k -' d ln ' 0I> " lslu " oystom configuration, a flow-restricting scree, t was 

cent' 'n ! '! S .'T / nms- ™ s sm ’™ the duet internal area by 37. 7 por- 

obL-ti., I U ' i’. 1 ' 8 °[ ° ,Kn (fOO-pereenl) flow configuration were applied to the data 
obtained on those alternate duct flow performance runs. 
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SECTION II - AEROELASTIC SHAPE MEASUREMENT 
The Stereophotography System 

The arrangement of the camera system in the Ames 11- by lL-foot wind tunnel is 
illustrated in Figure 152. The camera separation and location was largely dictated by 
the geometric restrictions of the window blanks in the test section ceiling. Because of 
the relatively small angular aperature of the photogrammctric lenses, the overlapping 
field size from such a short distance would not allow full-span coverage of the model 
with a single stereo-pair of photographs. Therefore, the stereocamera system was 
connected to a two-position actuator to allow field coverage to be rapidly and remotely 
changed from ’eft to right and back to left again. This allowed the stercophotography 
data to be obtained witliin the span time of a force data scan and therefore did not 
increase the run time over that required to obtain the basic force and pressure 
measurements. 

Model Marking 

A system of optical targets was installed in the model upper surface as illustrated 
in Figure 153. These targets Were arranged to allow both spamvioe and chordwiso an- 
alysis of the aeroelastic deflection of the wing, A generous number of targets was pro- 
vided along each constant-percent chord line so that some degree of data "smoothing" 
could be realized by fairing the computed data. 

The optical targets were "inlaid" in both the wing and the fuselage surfaces to 
eliminate any local surface disturbance in tire boundary layer flow. The "dimple" 
produced by a il 68 chill approximately 0,015-inch deep was filled with a surfacing 
epoxy to provide a circular target 0. 030 inch in diameter. 

Ordinarily a white target is "inlaid" in a dark or gray background to provide a 
high-contrast and easily photographed surface. Unfortunately, it vats necessary to 
maintain the highly polished stainless steel and aluminum surface finish. of the wing 
and fuselage, respectively, for this lest, litis type of surface finish presents a very 
difficult photographic problem when one is interested in the very close examination of 
the surface detail as required to critically resolve the small optical targets front a 
distance in excess of six feet. 

The best photographic contrast was achieved with a black circular target and with 
llte model covered with a generous coat of dulling spray. Unfortunately, although the 
dulling spray had boon tised successfully for this purpose at Reynolds numbers of up to 
4x10® per foot, it would not bold up at the test Reynolds number of 6x10® per foot. 
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As a result, many targets were not discernible, and the poor photographic imago 
of o tliers resulted in a severe increase in film-reading errors. The impact of this 
increase in film-reading errors on the computation of tire deflected shape of the wing 
is discussed in the Air -Off Geometry Check and Acroelastic Deflection Data paragraphs. 


Non-Metric Analytical Stereophotography 

The generalized non-metric solution allows for the direct transformation from 
film-reader coordinates to object space coordinates. Details of the mathematical an- 
alysis and the resultant transformation equations are beyond the scope of this report. 

The procedure simply relies on precise knowledge of the relative orientation of at least 
six common points in each pair of photographs. The transformation thus derived will 
then allow the computation of as many additional points as are identifiable and-common 
to both camera records. 

The inboard whig and fuselage centerline optical targets arc in the rigidportion of 
the model and are therefore used as reference points for calculation of the transforma- 
tion. coefficients for each stereo pair of photographs. The additional rigid model points, 
not Utilized for the determination of the transformation coefficients, are computed and 
compared with the rigid-model geometry inspection data as proof that a valid transfor- 
mation has been derived. Thus, the computation of rigid-model geometry and the smooth 
fairing of the deflected surface into rigid-model geometry provides an accuracy check 
for each slcrcophotographic measurement record. The pre-test inspection of the optical 
target system (illustrated in Figure 154) is tabulated in Tables 3 through 9 for each of 
the test wing sweeps. Also, a span wise fairing of these targets along constant-percent 
chord lines is presented in Figures 155 through 161. 


Photographic Considerations 


Model photographic lighting was accomplished with a single strobe light in the 
center window between the cameras. The strobe was fired by a sync-cord signal from 
one of the two camera lenses.. The two camera lenses were fired simultaneously by a 
remote command unit (reed relay master with three slaves). The flash duration was 
nominally 1/I000th of a second. The remote fire signal to the reed relay command 
unit was tlirough the facility camera control system located on the tunnel operator's 
console. Photographic data were taken along with force and pressure data. 


The film used was Kodak 2147 Plus X Pan Professional. All test shots and data 
film were processed by the NASA photographic laboratory using normal processing. 
Film submitted to the laboratory for pieces sing in the morning was generally avail- 
able early afternoon of the same day. 
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MODEL (REF) 



Figure 152. Stereophotography System Installation 
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Figure 153. Optical Target Arrangement 



Figure 154. Optical Target Pre-test Numbering System 
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Figure 161 
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- 14.000 

5 .074 

7 2 

- . 803 

- 16 . 00 C 

5.261 

73 

.000 

- 16.000 

5.343 

7 4 

.808 

- 16. 000 

5*334 

75 

1.616 

- 16. 000 

>.221 

76 

-.703 

- 18.000 

5 .425 

77 

.000 

- IB .000 

5.498 

78 

.703 

- 18.000 

5 .49 2 

79 

1 .406 

- 18.000 

5 .39 4 

80 

- . 59 5 

- 20. 000 

5 * 60 l 6 

8 1 

. 000 

- 20 . GOO 

5 . 669 

82 

. 595 

- 20. 000 

5 .604 

83 

1 . 189 

- 20.000 

5.580 

84 

-.48 3 

- 22. 000 

5.821 

85 

.000 

- 22. 000 

5.875 

86 

.48 3 

- 22. 000 

5*869 

87 

.967 

- 22.000 

5 .804 

88 

-.427 

- 23.000 

5.946 

89 

. 000 

- 23.000 

5.99 3 

90 

.427 

- 23.000 

5.988 

9 1 

.854 

- 23.000 

5.929 

92 

-.369 

- 24.000 

6 .07 1 

93 

.000 

- 24.000 

6 . 1 12 

94 

.369 

- 24. 000 

6 . 109 

95 

.7 38 

-24 .000 

6.061 

9 6 

-.243 

- 26. 000 

6 . 331 

9 7 

. 000 

- 26.000 

6.358 

98 

.248 

- 26.000 

6.356 

99 

.49 6 

- 26.000 

6.326 


L 
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Tnblf 4._liiaa_MI.!S V! I ~, TAl.CiHT CH.lnp i llflTF^ 

25.02 sweep 


PT X 


Y 


z 


1 

2 

3 

4 

5 

6 

7 

8 
9 - 

10 
1 1 
12 

13 

14 

1 5 
1 6 

17 

18 

19 

20 

2 1 
22 
23 

2/j 

25 

26 

27 

28 

29 

30 
3 1 

32 

33 
3/1 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 


- 1.228 
1 . 228 
2.453 
- 2.868 

- 1 .69 1 
-.514 

. 662 
- 3.663 
- 2.537 
- 1.412 
-.28 6 
- 4.445 
- 3.383 
- 2.321 

- 1 . 253 
- 5.935 
- 5. 07 5 
- 4. 165 
- 3.255 
- 6.744 
- 5.921 
- 5.097 
- 4.274 
- 7 .499 
- 6.766 
-6 • 034 
- 5.302 
- 8.249 
- 7.6 12 
- 6.975 
- 6.333 
- 8.997 
- 8.453 
- 7.919 
- 7.331 
- 9.742 
- 9.304 
- 8.866 
- 8.423 

- 10.114 
- 9 .727 
- 9.340 
- 8.953 
- 10.484 
- 10. 150 
- 9.816 
- 9 . 43 1 
- 11.221 
- 10.996 
- 10 . 77.1 
- 10.546 


-.57 3 
. 57 3 
1.147 
3.075 
3.624 
4 . 174 
, 4.7 23 
4.911 
5.436 
5.962 
6. 487 
6.753 
7.249 
7 .7 44 
8.24 1 
10.449 
10 .873 
1 1.298 
11.723 
12. 301 
12.686 
13.070 
13.454 
14. 156 
14.496 
14.840 
15 . 182 
16.013 
16.3 10 
16. 608 
16.905 
17.871 
18 . 123 
18.374 
38.626 
19.731 
19.935 
20.139 

20 .344 
20 . 66 1 
20.-641 
21 .022 
21 .202 

21 .59 1 
21 .. 7 47 
21 .903 
22.059 
23.455 
23. 560 
23.665 
23 .769 


4.920 

5.007 

4.794 

5.055 

5 . 175 

5 . 144 

4.945 

5 . 14 1 

5.256 

5.-227 

5.04 1 

5.222 

5 .33 4 

5.310 

5.134 

5 . 3 74 

5.472 

5.456 

5.309 

5. 441 

5.531 

5.517 

5 .335 

5.515 

5.59 5 

5 .536 

5.470 

5.564 

5 .655 

5 .646 

5 .548 

5 . 64 4 

5 .706 

5.700 

5.617 

5.711 

5. 762 
5.759 
5.693 
5.747 
5 .79 4 
5.790 
5.733 
5 .779 

5.819 * 

5.8 16 

5.763 
5 .8 52 
5.86 1 
5.879 
5 .648 
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Tftblo 4, 
BODY AXIS V 

C0//CLC'£>£/2 

Trill TiiUSET COORDINATES 


PT 

X 

25.02 SWEEP 
Y 

Z 

52 

.514 

- 4 . 174 

4 .836 

53 

1 .69 1 

-3.624 

4.9 57 

5/4 - 

2.868 

-3.075 

4.927 

55 

4.045 

-2.525 

4 .727 

56 

1-.412 

-5.962 

4 .825 

57 

2.537 

- 5 . 436 

4.940 

58 

3.663 

-4.9 1 1 

4 .9 1 6 

59 

4-. 738 

-4.386 

4 .730 

60 

2.321 

-7.744 

4 .843 

61 

3.383 

- 7.249 

4.954 

62 

4.44 5 

-6.753 

4 .931 

63 

5.508 

- 6.257 

4.756 

6 4 

4. 165 

-11.298 

5 .005 

65 

5.075 

-10.873 

5 .103 

66 

5.985 

- 1 0.449 

5.039 

67 

f .89 4 

-10.024 

4.944 

68 

5.097 

-13.070 

5.123 

69 

5.921 

- 1 2.686 

5.210 

70 

6.7 44 

- 12.301 

5.198 

7 i 

7.567 

-11.917 

5.074 

7 2 

6.034 

- 14.840 

5 .261 

73 

6.766 

-14.493 

5 .343 

7 4 

7 . 499 

-14.156 

5 .334 

75 

8.231 

-13 .815 

5.221 

76 

6.975 

-16. 608 

5 .425 

77 

7.612 

-16.310 

5.498 

78 

8 . 249 

-16.013 

5.492 

79 

8.886 

-15.7 16 

5 .39 4 

80 

7.9 19 

- 18 .374 

5.606 

8 1 

8.458 

- 18 . 123 

5 .669 

82 

8.997 

-17.871 

5 .664 

S3 

9.536 

-17.620 

5 .580 

84 

8.866 

-20. .139 

5 .821 

85 

9.304 

-19 .935 

5.875 

86 

9.7 42 

-19 .7 31 

5.8 69 

87 

10. 180 

- 19 . 526 

5 .804 

88 

9.340 

-21 . 022 

5 .946 

89 

9.727 

-20.841 

5.99 3 

90 

10.114 

-20.661 

5.988 

9 1 

10.501 

-20 .480 

5 .929 

92 

9.8 16 

-2! .903 

6.07 1 

93 

10.150 

-21 .747 

6.112 

94 

10.484 

-21 .59 1 

6.109 

95 

10.819 

-21.435 

6.061 

96 

10.77 1 

-23.665 

6.331 

97 

10.996 

-23.560 

6.353 

98 

11.221 

-23.455 

6.356 

99 

l 1 .445 

-23 .350 

6 .326 
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Tabic 

fi. HY AXIS 

v.’i:jg target cijardi hates 

35.02 SWEEP 


• 

PT 

X 

Y 

2 

1 

-1.110 

-.778 

4.9 20 

2 

1.110 

.778 

5 .007 

3 

2.221 

1 .556 

4 .79 4 

4 

-3 759 

2.530 

5 .055 

5 

-2.295 

3 .27 5 

5.175 

6 

-1.231 

4.021 

5.144 

7 

167 

4.7 66 

4.9 45 

8 

-4.460 

4.200 

5.141- 

9 

-3.443 

4.913 

5 .256 

10 

-2.426 

5. 626 

5.227 

1 1 

-1.403 

6.339 

5 .04 1 

12 

-5.550 

5.879 

5 .222 

13 

-4 . 59 0 

6.551 

5 .334 

14 

-3.631 

7 .224 

5 .310 

15 

-2.670 

7 .897 

5.134 

1 6 

-7 .708 

9.251 

5.374 

17 

-6.886 

9 .827 

5 .472 

18 

-6.064 

10.403 

5 .456 

19 

-5.241 

10.979 

5.309 

20 

-8.778 

1 0 .943 

5.441 

21 

-8.034 

1 1.465 

5 .53 1 

22 

-7 .239 

11.986 

5.517 

23 

-6.546 

. 12.508 

5.38 5 

24 

-9 .843 

1 2 .639 

5.515 

25 

-9.181 

13. 1 03-. 

5 .59 5 

26 

-8.520 

13.566 

5.586 

27 

-7 .853 

1 4 .030 

5 .470 

28 

-10.905 

14.337 

5.584 

29 

-10.329 

14.741 

5 . 655 

30 

-9 .753 

15.144 

5.646 

31 

-9. 178 

15.547 

5 .548 

32 

-1 1 .964 

16.037 

5.644 

33 

-1 1 .477 

16.379 

5.706 

34 

-10.989 

1 6.720 

5 .700 

35 

-10.503 

17.061 

5.617 

36 

-13.020 

17.739 

5.711 

37 

-12.624 

18.016 

5 .762 

38 

-12.229 

1 8 . 29 4 

5 .759 

39 

-1 1.833 

18 .57 1 

5.693 

40 

- 13. 548 

18.590 

5 .7 47 

41 

-13.198 

18.835 

5.794 

42 

- 12.849 

19. 08 0 

5 .790 

43 

-12.499 

19.325 

5.733 

44 

-14.074 

19 . 443 

5.779 

45 

-13.772 

19 . 654 

5.819 

46 

-13.470 

19.366 

5.816 

47 

-13. 168 

20.078 

5.763 

48 

-15.123 

21.150 

5.852 

49 

-14.920 

21 .29 2 

5 .83 1 

50 

-14.717 

21.425 

5.879 

51 

-14.514 

21.577 

5.8 48 
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5. COa/CLU D&D 

AY 13 Vi, n; T‘7 > r ( i,:'.., , r C. V /?RDI iJATES 
35.02 SWEEP 


PT X 


Y 


2 


52 

53 
5A 

55 

56 

57 

58 

59 

60 
61 
62 
63 

' 64 

65 

66 
67 
63 

69 

70 

7 1 

72 

73 

74 

75 

76 

77 

78 

79 

80 

8 1 
82 
83 
84 . 

85 

86 
87 
83 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 


1.231 
2.295 
3.359 
4.423 
2.426 
3.443 
4.460 
5.477 
3.631 
4.59 0 
5.550 
6.511 
6.064 
6.886 
7.708 
8.530 
7.289 
8.034 
8.778 
9.522 
8.520 
9.181 
9.843 
10. 505 
9.7 53 
10.329 
10.905 
11.480 
10.989 
1 1 .477 
1 1 .964 
12.450 
12.229 
12.624 
13.020 
13.416 
12.849 
13. 198 
13.548 
13.898 
13.470 
13.772 
14.074 
14.377 
14.717 
14.9 20 
15.123 
15.326 


~4.02l 
-3.275 
-2. 530 
-1 .7 34 
-5 .626 
-4.913 
-4. 200 
-3.438 
-7 . 224 
-6.551 
-5.879 
-5.205 
-10.403 
-9.827 
-9.251 
-8.675 
-1 1.986 
-1 1.465 
-10.943 
-10.422 
-13.566 
-13. 103 
-12.639 
-12.175 
-15.144 
-14.741 

- 14 .337 

- 13.9 34 

- 1 6.7 20 
-16.379 
-16.037 
-15.696 

-18.294 

-18.016 

-17.739 

-.17.462 

-19.080 

- 18.835 
-18.590 
-18 .345 
-19.866 
-19.654 

- 19. 443 
-19.231 
-21 .435 
-21 . 292 
-21.150 
-21 .008 


4.836 

4.9 57 

4.927 

4.727 

4.825 

4 .9 40 

4.9 16 

4.730 

4.843 

4 .954 

4.931- 

4.756 

5.005 

5 . 103 

5.089 

4 .94 4 
5.123 
5.210 
5 . 198 
5.074 
5-261 
5.343 
5.334 
5.221 
5.425- 
5.498 

5 .49 2 
5.394 
5.606 
5.669 
5.664 
5.580 
5.821 
5.875 
5.869 
5.8 04 
5.946 
5.993 
5.988 
5.929 

6 .07 1 
6 .1 1 2 
6 . 109 
6.061 
6 .331 
6 .358 
6.356 
6.326 
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Table 6. B/DY AXIS 


'.mjn TAHOKT CvjM P.U1 !J AT PS 


45*17 SWEEP 


PT X 


Y 


2 


1 

2 

3 

4 

5 

6 
7 
6 
9 

10 
1 1 - 
1 2 

13 

14 

15 
1 6 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 


-.955 
.955 
1-.9 12 
- 3.752 
- 2.836 
- 1.921 
- 1 .005 
- 5.130 
- 4.255 
- 3.379 
- 2.503 
- 6.499 
- 5.673 
- 4.847 
- 4.020 
- 9.218 
- 8.510 
- 7.802 
- 7 .094 

- 10.569 
- 9 .928 
- 9 .287 
- 8.647 

- 11.916 
- 11. 347 

- 10.777 
- 10.207 
- 13.261 
- 12.765 
- 12.270 
-1 1 .774 

- 1 4.603 
- 14 . 18 4 
- 13.764 
- 13.345 
- 15.942 
- 15.602 
- 15.261 
- 14.920 
- 16.612 
- 16.311 
- 16.010 
- 1 5.709 
- 17.280 
- 17.020 
- 16.760 
- 16.500 
- 18.614 
- 18.439 
- 18.264 
- 18 .039 


-.961 
.961 
1 .9 24 
1.898 
2.820 
3.741 
4.662 
3.349 
4.230 
5.110 
5.99 1 
4.808 
5 . 640 
6.471 
7.303 
7 . 7 48 
8.460 
9.172 
9.884 
9.225 
9.87 0 
10.514 
1 - 1 .158 
10.707 
1 1 . 280 
1 1 .853 
12.426 
12 . 19 1 
12.690 
13.188 
13.687 
13.678 
14.100 
14.522 
14.943 
15.167 
15.510 
• 15.852 
16 . 195 
15.912 
16.215 
16.517 
16.820 
16.658 
16.920 
17.18 1 
17 .443 
18. 154 
18.330 
' 18.506 

18.681 


4 .920 
5.007 
4. 794 
5.055 
5.175 
5 . 1 44 
4 . 9 4 5 
5 . 141 - 

5 .256 
5.227 
5.041 
5.222 
5.334 
5.310 
5.134 
5.374 
5 .472 
5.456 
5.309 
5 .44 1 
5.531 
5.517 
5 .385 
5.515 
5 .595 
5.586 
5 .470 
5 .584 
5.655 
5.646 
5.548 
5 .644 
5.706 
5.700 
5.617 
5.711 
5.762 
5 .759 
5.69 3 
5.747 
5.794 
5.790 
5.733 
5.779 

5 .8 19 
5.8 16 
5 .7 68 
5.852 
5.88 1 
5.879 
5.848 
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^ bl °6. J32± '£LLM2££> 

— i^-ialxaUiia T C^^rmy 'I ii ■{• p r 

45.17 -SWEEP 


PT 

58 

53 

54 

55 

56 

57 

58 

59 

60 
61 
68 
63 
64. 

65 

66 

67 

68 
69 
7 0 

71 

72 
7 3 

74 

75 

76 

77 

78 

79 

80 
81 

82 

83 
8 4 
85 
8 6 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 
9 7 

98 

99 


X 

1 .921 

8.836 
3.752 
4.668 
3.379 
4.255 
5. 130 
6.006 
4.847 
5. 67 3 
6.499 
7 . 326 
7.802 
.8.510 
9.218 
9.926 
9 . 287 
9 .928 
10.569 
1 1 .209 
10/777 
1 1 . 347 
11.916 
12.486 
12.270 
12,765 

13.261 
13.756 
13.764 
14.184 
14.603 
15.022 

15.261 
15.602 
15.942, 

1 6.284 
16.010 
16.31 1 
16.612 
16.913 
16.760 
17*020 
17.280 

1 7 -54 1 
18.264 
18.439 
18.614 
18.788 


-3.741 
-2.820 
-1.698 
-.977 
-5.110 
-4. 230 
— 3 .-349 
-2.468 
-6.471 
-5. 640 
-4.808 
-3.976 
-9. 172 
-8.460 
-7.748 
-7.035 
- 10. 514 
-9.870 
-9 .225 
-8.56 1 
-11.853 
-1 1 » 28 0 
-10.707 
-10.134 
-13.188 
-12.690 
“12.191 
-1 1 .692 
“ 1 4.522 
-14.100 
- 1 3 .678 
-13.256 
-1 5. 8 52 
“15.510 
-15.167 
-1.4.824 
-16.517 
“16.215 
-15.912 
-15.609 
-17.181 
- 16 .920 
- 1 6. 658 
-16.396 
-18.506 
“18.330 
-18.154 
-17.978 


2 

4.836 
4.957 
4.927 
4.727 
4.. 825 
4 .940 
4.9 16 
4.730 
4.843 
4.9 54 
4.931- 
4.7 56 
5.005 
5.103 
5.089 
. 4.944 
5. 123 
5.210 
5.198 
5.074 
5.261 
5 .343 
5 .334 
5.221 
5.425 
5 .498 
5.492 
5.394 
5 .606 
5.669 
5*664 
5.580 
5.821 
5.875 
5.869 
5.804 
5.946 
5.993 
5.988 
5 .929 
6.071 
6.112 
6 . 109 
6.061 
6.331 
6.358 
6.356 
6.326 
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Tabic 7. l'i>n Y AX l 3 

VI XU TAXC.KT Clio !• 1)1 ;JAT)',r» 


ate*. P . 


50.02 SWEEP 


l’T 

X 

Y 

Z 

1 

-.87 1 

-1 .039 

A. 9 20 

P. 

.87 1 

1 , 039 

5.007 

3 

1 .7 A3 

2.078 

A .79 A 

4 

-3.899 

1 . 57 A 

5.055 

5 

-3.065 

2.57 0 

5.175 

6 

-2.230 

3 .565 

5 . 1 AA 

7 

-1.395 

A .560 

A .9 A 5 

8 

-5.395 

2.903 

5.144 

9 

-A. 597 

3 .8 55 

5.256 

10 

-3.799 

A .8 0 6 

5.227 

1 1 

-3.001 

5.7 58 

5 .04 1 

13 

-6.883 

A « 2 A 2 

5.222 

13 

-6.1 30 

5. 1 AO 

5 . 3 3 A 

14 

-5.377 

6.033 

5-. 3 1 0 

1.3 

-A. 623 

6.937 

5.134 

16 

-9 .840 

6. 9 AO 

5 .374 

17 

-9 * 19 5 

7.710 

5 .472 

18 

-8,350 

8 . A7 9 

5.456 

19 

-7.905 

9 • 2A8 

5.309 

20 

-11.311 

8.298 

5.444 

PA 

-10.727 

8.995 

5.531 

22 

-10. 1 A3 

9.691 

5.517 

23 

-9 .560 

10.387 

5.385 

2 A 

- 1 2.779 

9.661 

5.515 

25 

- 12.260 

10.280 

5.595 

26 

- 1 1 . 7 A 1 

1 0.899 

5.586 

27 

-11.221 

11.518 

5.470 

28 

- 1 A.2AA 

1 1 . 026 

5 .58 4 

29 

- 13.79 2 

1 1 .565 

3.655 

30 

- 1 3 , 3 A 1 

12. 1 OA 

5.646 

31 

-12.889 

12 .6A2 

5 .548 

32 

-15.707 

12.39A 

5 *64 A - 

33 

-13.325 

1 2 .850 

5 .7 0 6 

3 A 

- 1A.9A3 

13 .306 

5.7 02 

35 

- 1 A » 3 6 1 

13.761 

5.617 

36 

-17.168 

13.765 

5.7 11 

37 

-16.857 

1 A . 1 3 5 

5.7 62 

38 

-16.5A7 

1 A . 5 0 5 

5 . 7 59 

39 

- 16.236 

1A.876 

5.69 3 

AO 

- 17.898 

1 A ,A50 

5.747 

A 1 

-17.62A 

1 A , 7 7 7 

5 .794 

A2 

-17.3A9 

15.105 

5.79 0 

A3 

-17.075 

1 5 ♦ A 3 2 

3.733 

A A 

-48.627 

15. 137 

5.779 

A 3 

-18.390 

15.420 

5.8 19 

A 6 

-18.153 

1 5.7 03 

8 .8 16 

A 7 

-17.916 

1 5.98 5 

5 . 7 68 

A 8 

-20.082 

16.515 

5 .852 

A9 

•19 .9 22 

1 6.7 05 

5.851 

50 

-19.763 

16.393 

5.8 79 

, 51 

V 

- 19.60A 

17.085 

5 .8 43 
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TabU> 7 . _Cox;Ci.t 

JtiilUX. S$£\ m JiiJh a. .TaiuiJX j: 0 , )H HI 


S . 


SO .on SWEEP 


PT 


X 


52 

2.230 

53 

3.065 

54 - 

3.899 

55 

4.734 

66 

3.799 

57 

4.59 7 

58 

5.395 

59 

6 . 193 

60 

5.377 

61 

6 . 130 

62 

6.803 

63 

7.636 

64 

8.550 

65 

9.195 

66 

9.840 

67 

10.485 

68 

10. 143 

69 

10.727 

70 

11.311 

7 1 

1 1 .896 

7 2 

11.741 

7 3 

1 2 . 26 0 

7 4 

12.779 

7 5 

13.298 

7 6 

13.341 

77 

1 3.792 

78 

14.244 

79 

1 4 . 69 6 

80 

14.943 

8 l 

1 5.325 

82 

1 5.7 07 

8 3 

1 6.089 

8 4 

16.547 

8 5 

16.857 

8 6 

17.168 

8 ? 

17.479 

88 

17.349 

89 

17.624 

90 

17.898 

91 

18.172 

9 2 

18. 153 

9 3 

18.390 

94 

18. 627 

9 5 

18.864 

96 

1 9 . 7 (> 3 

97 

19.922 

98 

20.032 

99 

20.241 


- 3.666 
- 2.570 
- 1.574 
-.579 
- 4,806 
- 3.855 
- 2.903 
-1 .951 
- 6. 038 
- 5.140 
- 4.242 
- 3.343 
-£< .479 
-7 .7 10 
- 6.940 
- 6.171 
- 9 .69 1 
-8 .99 5 
-8 .098 
- 7.602 
- 10.899 
“ 10.080 
- 9.661 
- 9.042 
- 12.104 
-1 1 .565 
-11 .026 

- 1 0 .467 
- 13.306 
- 12.8 50 
- 12.394 
-1 1 .939 
- 14.505 
- 14.135 
— 13.766 
- 13.394 
- lb . 105 

- 14.777 
- 14.450 
- 14.123 
- 1 5.703 

- 15. 420 
- 15.137 
- ! 4. 6 54 
- 16.895 
- 16.705 
“ 16.515 
- 16.325 


4.836 
4.9 57 
4.9 27 
4.727 

4.8 25 

4.9 40 
4.916 
4.730 
4.843 
4.9 54 
4.931 
4.7 56 
5.005 
5.103 
5.089 
4.944 
5 . 123 
5.210 
5. 198 
5 .074 
5.261 
5.343 
5 .334 
5.221 
5.425 
5.498 
5 . 49 2 
5.39 4 
5 .606 
5.669 
5.66 4 
5.58 0 
5 .821 

5 .875 

5.8 69 

5 .604 

5.9 46 
5.993 
5.988 
5 . 9 29 
6.071 
6.11 2 
6 . 109 
6.061 
6.331 
6.366 
6 » 3 b b 

6 «- 3-2 6 
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Table 8. DO DV AX I 5 

VI MG TAUGHT C.J8 UUI iJATEG 




55.10 SWEEP 


PT 

X 

Y 

?. 

1 

-.775 

-1.112 

4.920 

2 

.775 

1.112 

5.007 

3 

1 . 552 

2.225 

4.794 

4 

-4.023 

1 .223 

5.055 

5 

-3.280 

2.286 

5.175 

6 

- 2.537 

3.353 

5.144- 

7 

-1 .79 4 

4.419 

4.945 

8 

-5.631 

2 .4 14 

5.141 

9 

-4.920 

3.432 

5.256 

10 

-4.210 

4 .451 

5 .227 

1 1 

-3.499 

5.470 

5.041 

12 

-7.231 

3.615 

5.222 

13 

-6. 561 

4 . 577 

5.334 

14 

-5.890 

5.538 

5.310 

15 

-5.219 

6. 500 

5.134- 

16 

-10.416 

6.04 2 

5.374 

17 

-9.84 1 

6.865 

5.47 2 

18 

-9.267 

7 .689 

5.456 

19 

-8 .69 2 

8.512 

5.309 

20 

-12.002 

7.264 

5.441 

21 

-1 1 .482 

8.010 

5.531 

22 

-10.962 

8.755 

5.517 

23 

- 10.442 

9.500 

5 .385 

24 

-13.584 

8.49 1 

5.515 

25 

-13. 122 

9.154 

5.595 

26 

-12.660 

9 .8 17 

5.586 

27 

-12.197 

10.479 

5 .470 

28 

-15.164 

9.722 

5.584 

29 

-14.762 

10.298 

5.655 

3 0 

-14.360 

10.875 

5 . 646 

31 

-13.958 

11.451 

5.548 

32 

-16.743 

10.954 

5 .644 

33 

- 1 6.4.03 

1 1 .442 

5 .706 

34 

-16.062 

11.930 

5.700 

35 

-15.722 

12.418 

5.617 

36 

-18.319 

12.191 

5.711 

37 

-16.043 

12.587 

5.762 

38 

-17 .766 

12.983 

5.759 

39 

-17.490 

i 3. 380 

5.693 

40 

-19. 107 

12.809 

5.747 

4 1 

-18.863 

13.159 

5.794 

42 

-18.619 

13.509 

5.790 

43 

-18.374 

13.8 59 

5.733 

44 

-19.894 

13.428 

5.779 

45 

-19 .683 

13.731 

5.8 19 

46 

-19.472 

14.034 

5.8 16 

47 

-19.261 

14.336 

5.7 68 

48 

-21 .465 

14.672 

5.852 

49 

-21 .323 

14 .875 

5 .63 1 

50 

-21.182 

15. 079 

5.879 

51 

-21 .040 

15.282 

5 .646 
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Table 8. 
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55.10 SWF.KP 


PT 

X 

Y 

Z 

52 

2.537 

-3.353 

4.836 

53 

3.280 

-2 .288 

4.957 

54 

4.023 

-1.223 

4 .927 

55 

4 . 7 67 

- .157 

4 .727 

56 

4.210 

-4 .451 

4 .825 

57 

4.920 

-3.432 

4 .9 40 

55 

5.631 

-2.414 

4 .9 16 

59 

6.342 

- 1 .395 

4. 730 

60 

5.890 

-5.538 

4.843 

61 

6.561 

-4.577 

4.954 

62 

7.231 

-3.615 

4 .931 

63 

7.902 

-2. 653 

4.756 

64 

9.267 

-7 .689 

5 .005 

65 

9.841 

-6.8-65 

5. 103 

66 

10.41 6 

-6.042 

5 .089 

67 

10.990 

-5.218 

4 .944 

63 

10.962 

-8.755 

5.123 

69 

11.432 

-8.010 

5.210 

70 

12. 002 

-7.264 

5.198 

7 1 

12.521 

-6.519 

5 .074 

.7 2 

12.660 

-9 .8 17 

5 .261 

7 3 

13.122 

-9 . 1 54 

5 .3-43 

7 4 

13.584 

-8 .49 1 

5.334 

7 5 

14.047 

-7 .828 

5 .221 

7 6 

14.360 

- 10.875 

5.425 

7 7 

14.762 

- 10.298 

5.498 

78 

15.164 

-9 .7 22 

5.492 

7 9 

1 5. 567 

-9. 145 

5.394 

80 

16.062 

- 1 1 .9 30 

5.606 

0 1 

16.403 

-11. 442 

5 .669 

82 

1 6.743 

- 10.9 54 

5.664 

83 

17.083 

-10.467 

5.580 

84 

17 ,766 

- 1 2 .983 

5.821 

85 

18.043 

- 12.587 

5 .875 

86 

18.319 

. -12. 19 1 

5.8 69 

87 

18 .596 

- 1 1 .794 

5.804 

88 

18.619 

- 13.509 

5 .946 

89 

18 .863 

-13.159 

5 .993 

90 

19.107 

-12.809 

5 .988 

9 1 

19.352 

-12.458 

5.929- 

92 

19 .47 2 

- 14.034 

6.07 1 

93 

19.683 

-13 .731 

6.112 

9 4 

19 .894 

-13.426 

6.109 

9 5 

20. 105 

-13. 126 

6.061 

96 

21 . 182 

- 15.079 

6.331 

97 

21 .323 

- 14.67 5 

6.356 

98 

2 1 .465 

-14.672 

6.356 

99 

21 .607 

-14.468 

6.326 
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1,\ 

%\ 


PT 


1 

2 
3 
4- 

5 

6 

7 

8 
9 

10 
1 1 
12 
13 
1 A 
1 5 
1 6 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 
27. 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


C 9. i;HDY AX I S Wl.lfJ 

TARGET C.K-JRnitJATKS 

60. 

07 SWEEP 

X 

Y 

-.67 6 

- 1 .175 

.67 6 

1.17 5 

1-. 353 

2.351 

-4. 1 1 4 

.870 

-3.466 

1 .995 

-2.818 

3.121 

-2. 170 

4 . 247 

-5.-819 

1.9 17 

-5. 199 

2.993 

-4.580 

4. 07 0 

-3.960 

5. 146 

-7.517 

2.975 

-6.933 

3.99 1 

-6. 348 

5.007 

-5.763 

6. 023 

-10.900 

5. 1 17 

-10.399 

5.987 

-9.893 

6.857 

-9.397 

7.7 27 

-12.536 

6. 19? 

-12.132 

6.985 

-11.679 

7 .772. 

-1 1 .226 

8.559 

-14. 269 

7.282 

-13.866 

7.983 

- 13.463 

8.683 

-13.059 

9.333 

-15.950 

8.371 

-15.599 

8.980 

-15.248 

9 .59 0 

-14.897 

1.0 .199 

-17 .629 

9.463 

-17.332 

9.978 

-17.035 

10.494 

-16.739 

11.009 

-19.306 

10. 553 

-19.065 

10.976 

-18.824 

1 1 .395 

-18.583 

11.814 

-20. 1 45 

11.105 

-19.932 

1 1 .475 

-19.7 19 

1 1 .845 

-19.506 

12.215 

-20.983 

1 1 .654 

-20.799 

11.974 

-20.615 

12.294 

-20,431 

12.614 

-22.656 

12.757 

-22.532 

12.972 

-22.408 

13. 187 

-22.285 

13.402 


>W>4 4»'«. l“.» - 


4 .920 

5 .007 
4.794 

5 .055 
5.175 
5*144 

4 .945 
5.141 
5.256 
5.227 
5.041 

5 .222 
5.334 
5.310 
5.134 
5 . 37 4. 
5.472 
5.456 
5 .309 
5.44 1 
5.531 
5.517 
5.365 
5.515 
5.59 5 
5.586 
5.470 
5.584 
5.655 
5.646 
5.548 
5.644 
5.706 
5.700 
5.617 

5.7 11 
5.762 
5.759 
5.69 3 
5.747 
5.794 
5 *-79 0 
5 .733 
5.779 

5.8 19 
5.816 
5 .768 
5.852 
5 .88 1 
5 .879 
5.840 
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Table ». 

60.07 SWEEP 


2.818 
3. 466 
4 . 1 l/i 
4.762 
4.580 
5.199 

5.8 19 
6.439 
6.343 

6.9 33 
7.517 
8.103 
9.898 

10.399 
10.900 
1 1 . 401 - 
1 1 .679 
12.132 
12.586 
13.039 
13.463 


- 3.121 

- 1 .995 

- .870 
.255 

- 4.070 
- 2.993 
- 1.9 17 

- .8 4 0 
- 5.007 
- 3.99 1 
- 2.975 

- 1 .959 
- 6.857 
- 5.987 
- 5.1 17 
- 4.247 
-7 .772 
*• 6.985 
- 6. 197 
- 5.410 
- 8.683 
- 7.983 
- 7.232 
- 6 . 582 
- 9.590 
-8 .98 0 
- 3.37 1 
- 7.762 

- 10. 49 4 
- 9.978 
- 9.463 
- 8.948 

-1 1.395 

- 1 0 .976 
- 10.558 
- 10. 138 
- 1 1 .845 
- 11.475 
- 11.105 
- 10.735 
- 12. 294 
- 11.974 

- 1 1 .654 

- 1 1 .335 

- 1 3 .187 
- 12.972 
- 12.757 
- 12.542 


4.836 
4.957 
4.9 27 
4.727 
4.825 
4 .940 
4.9 16 
4.730 
4 .843 
4 . 954 . 
4.931 
4.756 
5.005 
5 . 103 
5.089 
4.9 44 
5.123 
5.210 
5 . 198 
5.074 
5.261 
5.343 
5.334 
5.221 
5. 425 
5.498 
5.492 
5.39 4 
5.606 
5 . 669 - 
5 . 664 
5.580 
5.821 
5.875 
5 . 8 69 
5.804 
5.946 
5.993 
5.988 
5.929 
6.071 
6.112 
6 . 109 
6.06 1 . 
6.331 
6.358 
6.356 
6.326 
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